Synergistic effects of neurotensin and beta-adrenergic agonist on 3,5-cyclic adenosine monophosphate accumulation and DNA synthesis in prostate cancer PC3 cells.
Since neurotensin is often co-stored with catecholamines and since it can excite the release of dopamine and norepinephrine, responses to this peptide might depend upon the activity of catecholaminergic systems. In this study, we used prostate cancer PC3 cells, which express neurotensin receptors and 12-adrenergic receptors, to demonstrate that neurotensin can potentiate the effects of isoproterenol on 3',5'-cyclic adenosine monophosphate (cAMP) formation and on inhibition of DNA synthesis. While neurotensin had only a slight effect on basal cAMP levels, it nearly doubled the response to isoproterenol even at maximal levels without altering potency. Neurotensin increased the rate of cAMP accumulation and the steady-state level achieved. Consistent with the known antimitogenic action of dibutyryl-cAMP in PC3 cells, isoproterenol was found to inhibit DNA synthesis concentration-dependently, measured using [3H]thymidine. Neurotensin enhanced DNA synthesis when given alone. However, it inhibited DNA synthesis when given with a threshold level of isoproterenol, which by itself had no significant effect. These results, demonstrating cross-talk in the neurotensin and beta-adrenergic signaling pathways, suggest that there may be other physiologic instances of similar interactions between neurotensin and catecholamines.